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Curved Members 


signed according to the British standards. Early chain links and hooks were forged 
in either wrought iron or mild steel and the tests involved monitoring deflection, 
permanent set, and typical modes of failure. In all the examined cases structural 
failures occurred at the calculated stresses above the elastic limit of the material, 
accompanied by a negligible amount of permanent set. In addition to the stan¬ 
dard, low-strain-rate tests on these components some data were obtained under 
fatigue conditions. In several instances factors of safety as low as 1.2 were found. 
Although such values appeared to be unduly low, in actual service the hooks were 
not designed to withstand an indefinitely great number of load applications. Nev¬ 
ertheless, an important lesson should be derived from such experiments, since the 
presence of surface discontinuities by design or by ill usage decrease the number of 
load cycles to failure. It was also noted that the effect of heavier hook sections be¬ 
tween the vertical and horizontal planes increased the fatigue factor of safety. The 
observed failures appeared to have the origins of cracks at the points of maximum 
stresses accompanied by a limited degree of overall distortion. Of the two early 
materials considered in the tests, a slight superiority for mild steel over wrought 
iron was noted. As far as the impact strength was concerned, prior repeated load 
applications produced a finite decrease of impact resistance values. 


DESIGN OF CURVED BEAMS 

In the common problems of curved beams, the analyst is concerned with the calcu¬ 
lation of maximum stresses. In fully analyzing the deflection of thick curved bars, 
such as those shown in Fig. 28.7 and 28.8, use can be made of Eq. (7.4), where 
account is taken of the elastic strain energy due to bending, normal, and shear 
stresses. From the resolution of forces, the relevant expressions for the bending 
moment Af, normal force A, and shear force Q are obtained. For instance, for the 
case of a horizontal load H (Fig. 28.7), the relevant moment and forces are 


M = —HR sin# 
N = H sin# 

Q = H cos 9 


(28.17) 

(28.18) 
(28.19) 



Fig. 28.7 Curved bean under horizontal end load. 



